Abstract Cervical cancer is a leading cause of death in US women, with Hispanic women at higher risk of mortality than non-Hispanic white women. While the human papillomavirus (HPV) vaccine represents substantial progress towards cervical cancer prevention, little is currently known about Hispanic student's beliefs regarding the HPV vaccine. To assess the knowledge, attitudes, behaviors, and beliefs of college students in the US-Mexico border region following the release of the HPV vaccine for both males and females. This survey was conducted using a convenience sample were participants were recruited from prenursing and nursing courses. The self-administered questionnaire ascertained HPV vaccination status, and knowledge and beliefs regarding the HPV vaccine. 202 male and female students responded. 28.9 % of respondents reported having received the HPV vaccine. Of the non-vaccinated students under age 27, 27.3 % Hispanic students reported an intention to receive the vaccine. Misinformation about HPV was common and was associated with intention to get vaccinated among non-Hispanic white students. We found a relatively small proportion of unvaccinated Hispanic and non-Hispanic nursing students intend to be vaccinated for HPV. Findings indicate an intervention to increase vaccination rates among college-aged students may not be as straightforward as increasing knowledge of HPV. Nurses are in a unique position to educate and recommend HPV to underserved patients. Thus, educating nursing students regarding HPV and the associated cancers is paramount if we are to encourage ethnic minorities to receive the HPV vaccine.
Introduction
Cervical cancer is one of the leading causes of mortality in women. In 2010, there were 12,200 new cases of cervical cancer and 4,210 deaths in the US Worldwide cervical cancer is the second most common cancer among women with approximately 500,000 new cases and 250,000 deaths [1] . In the United States-Mexico border region, 1,023 new cases of cervical cancer were diagnosed in 2004 [2] . Central to the epidemiology of cervical cancer is race, ethnicity, and socioeconomic status. Compared to nonHispanic white women, Hispanic women have significantly lower rates of Pap tests [3, 4] and higher incidence rates and mortality from cervical cancer [5] . Additionally, cervical cancer is increasingly a disease of poor women. In the US, lower socioeconomic status is associated with lower rates of cervical cancer screening, diagnosis, treatment, and survival [6] . Furthermore, mortality rates are higher among rural populations than urban populations for cervical cancer, as factors that place women at high risk for developing or dying from cancer are concentrated disproportionately in rural areas of the United States [6] .
The vast majority of cervical cancers are strongly associated with infection by the oncogenic types 16 and 18 of human papillomavirus (HPV) while nononcogenic types 6 and 11 are associated with genital warts. The original vaccine, Gardasil Ò ,HPV vaccine was licensed for use in females ages 9 through 26 in 2006. This vaccine is directed against two oncogenic HPV types (16 and 18) and two nononcogenic HPV types (6 and 11) . Subsequently, in 2009 Cervarix Ò was licensed for use in females ages 10 through 25 to protect against oncogenic HPV types 16 and 18 [7] . Additionally, in 2009 Gardasil Ò was approved for males ages 9 through 26 for protection against nononcogenic HPV types 6 and 11 [8] . Both Gardasil Ò and Cervarix Ò are administered in a three-dose intramuscular injection. The second dose is administered 1-2 months after the first dose and the third dose is administered 6 months after the first dose.
Human papillomavirus is a highly prevalent sexually transmitted infection (STI) among female college students. In a study conducted by Ingledue, Cottrell, and Bernard [9] , the researchers found as many as 60 % of the college women they sampled had HPV. Potential reasons for the high prevalence of HPV includes risky sexual behaviors, lack of STI knowledge, and lack of preventive careincluding a Papanicolaou (PAP) test. Additional studies have shown that a lack of HPV knowledge and transmission among college women influences their behaviors regarding cervical cancer prevention [9] [10] [11] .
To date, few studies have examined college men's perceptions of HPV. McPartland et al. [12] found collegeaged men do not consider themselves vulnerable to HPV. Of six STIs including HIV, syphilis, gonorrhea, chlamydia, genital herpes, and genital HPV, the authors found genital HPV was perceived to be less severe for men. These findings suggest that intervening to provide knowledge and education about HPV could be a reasonable approach to reducing HPV prevalence. Additionally, from 2000 to 2009 the incidence rate for HPV related cancers continued to increase among men, specifically oropharynx and anal cancer [13] . According to the Center for Disease Control, there are more than 12,000 HPV-associated cancers which occur in men each year [14] .
Although the general population might be aware of HPV and the HPV vaccine, knowledge of the benefits of the HPV vaccination may not be as evident. Knowledge of HPV and the HPV vaccine could likely result choice of obtaining a HPV vaccination and would subsequently reduce the incidence of HPV-related cancers [15] . Since data suggests that Hispanics suffer disproportionately to HPV-related cancers [16] the need for increased education about the vaccine is important in increasing vaccine uptake [17] . Patient education is integral in the role of the professional nurses' practice [18] , consequently assessing student nurse's knowledge is a first step in developing education modules which are culturally relevant, feasible, and acceptable for this population. Therefore, the purpose of this study was to assess the knowledge, behaviors, and beliefs of college students in Southwestern New Mexico along US-Mexico border region following the release of the HPV vaccine for both males and females.
Methods

Study Design/Population
For this cross-sectional, descriptive study, we recruited participants at a southwestern university at the New Mexico border from nursing and pre-nursing pathophysiology courses using a convenience sampling method. In March 2011, six senior-level nursing students recruited participants and administered the survey. These students approached the participants during their nursing classes after gaining permission from the faculty of record. All nursing and pre-nursing students were eligible. The Institutional Review Board for the Protection of Human Subjects at New Mexico State University (NMSU) approved this study.
Survey Instrument
We developed a self-administered survey on HPV after a thorough review of the literature [19] [20] [21] [22] [23] [24] . The questionnaire included sections on demographics, sexual behavior, vaccination status, intent to vaccinate, HPV knowledge and beliefs, primary sources of information about HPV and the HPV vaccine, as well as their preferences for obtaining information about sexual health. We pre-tested the survey for clarity and comprehension with 38 students and revised it based on student suggestions. The survey had 95 items using Likert scales and true/false response formats. It took approximately 30 min to complete. Of the 241 students eligible, 202 students completed the survey for a response rate of 84 %. In appreciation for completing the survey, we gave a $5 gift card to each student. Here, we present a report on the knowledge and beliefs section of the survey.
Measures
The main dependent variable was self-reported prior HPV vaccination; response options were ''yes'' or ''no'' to the statement ''I have been vaccinated for HPV''. Additionally, we examined intent to vaccinate; response options were ''yes'' or ''no'' to the statement ''I plan to get the HPV vaccine''. Independent variables included HPV knowledge and beliefs, gender, ethnicity, sexual experience, age at first sexual encounter, and parental status.
Statistical Analysis
For descriptive analysis, we show mean, standard deviations, and percentages. For bivariate analyses, we used the Chi square test to test associations. The exception to this was the use of Fischer's exact test when we encountered small numbers (5 or less people per cell). The analysis was conducted using STATA v.11.
Results
The study sample included 202 nursing and pre-nursing students aged 18-54 years old; 83.2 % (n = 168, M age = 25.2 years, SD = 7.1; Table 1 ) were female and 16.8 % (n = 34, M age = 28.4 years, SD = 9.9) were male. The mean age of all students was 25.8 (SD = 7.61). 69 % were between the ages of 18 and 26 years. Most students were first-degree students (73.3 %), had never married (70.3 %), and had an annual income of $20,000 or less (77.7 %). There were equal numbers of Hispanic and non-Hispanic students (100 and 102, respectively); the majority self-identified as white (85.6 %) and most were born in the United States (90.2 %). About a quarter of the students (23.3 %) received their health care at the Student Health Center. The majority of students (84.6 %) had a least one sexual encounter. The mean age of the first encounter was 17 years (SD = 2.2) and average number of sexual partners was 6.9 (SD = 8.8). When asked if they used protections during their sexual encounters, 25 % of students reported never using condoms during intercourse. About half reported they had been sexually active in the last 30 days. Table 2 reports nursing students' knowledge regarding HPV. This table presents statements with the highest percent of respondents answering incorrectly at the top of the table with a descending percent of incorrect answers. The main area of misinformation was not realizing that changes in a Pap smear might indicate a woman has HPV. In addition, more than half the respondents had misinformation regarding men and HPV, including not knowing that there is a vaccine to protect men from HPV, and that HPV can cause cancer of the penis. On the other hand, areas of HPV knowledge held by the vast majority of respondents (more than 95 %) centered upon knowing that an asymptomatic person can spread HPV, and knowing that HPV is sexually transmitted and can cause cervical cancer.
In our dataset, 28.9 % of our college-aged survey respondents reported having received the HPV vaccine (Table 3) . We observed a difference in the percent of men and women who had received the HPV vaccine (p \ 0.001), with men being less likely to have been vaccinated (3.0 %) compared to women (33.9 %). We investigated the percent who intended to receive the vaccine in those under 27 years. We observed 27.3 % of Hispanic students reported intention to get vaccinated; 36.4 % of the female Hispanic students reported this intention while no Hispanic males intended to get the HPV vaccine. Seventeen percent of non-Hispanic students intended to vaccinate; 16.7 % were female and 20 % were male. However, due to the small number of non-Hispanic males in our sample this percentage may lacks statistical precision. Never having had a pap test was associated with the intention to receive the HPV vaccination in the future (p \ 0.001). Ethnicity, history of sexual activity, and number of sexual partners were not associated with receiving or planning to receive the HPV vaccine. Table 4 presents the associations of HPV knowledge with having received the HPV vaccine or, in students under the age of 27, the intention to receive the HPV vaccine, stratified by ethnicity. We report two significant associations with receiving a vaccination for each ethnic group. Among non-Hispanics, the belief HPV can cause herpes was associated with vaccination, and the belief. Human papillomavirus does not cause cancer of the anus was associated with having been vaccinated. In Hispanics, the belief a normal Pap test means a woman does not have HPV was associated with not being vaccinated, and the belief genital warts are caused by HPV was associated with having been vaccinated.
We found several significant associations between HPV knowledge and intention to get HPV vaccine. Non-Hispanic students who planned to be vaccinated were more likely than those not planning to be vaccinated to believe the following: HPV does not cause cervical cancer, HPV causes HIV/AIDS, HPV cannot be passed to the baby during birth, and there is a vaccine for men. Interestingly, answering questions incorrectly about HPV was associated with having been vaccinated or planned to get the HPV vaccine for non-Hispanic students in more situations than answering these questions correctly. Specifically, in non-Hispanic students, all but one of the significant associations between beliefs and vaccine status occurred when a larger proportion of people who had received or planned to get the HPV vaccine held misinformation. The exception to this was reporting there is a vaccine to protect men from HPV, in which a higher percentage of people who planned to get the vaccine believed this to be true. This pattern was not the case for Hispanic students. In Hispanic students, knowledge most women with HPV will not develop cervical cancer was associated with the intention to get the vaccine.
The most common sources of HPV information were a doctor, TV commercial, high school/college course or health brochure (as presented in Table 1 ). Among these sources of information, we investigated whether a particular source of information was more likely to result in accurate knowledge of HPV. We observed the source of information did not differ substantially in the accuracy of information, with for example, between 97 and 100 % of students reporting knowledge HPV causes cervical cancer when information was received from the sources listed above. However, we observed misinformation to be associated with the intention to receive the vaccine, regardless of source. 
Conclusions
Thirty-two percent of adolescents have reported completing the HPV series in the US [25] . In our study, 28.9 % of the surveyed nursing students reported having received the HPV vaccine, of which 33.9 % were female and 3 % were male. This is most likely due to the students who were not eligible to receive the vaccine as a result of not being within the appropriate age range for the vaccine. In addition, we observed that only 22.8 % of the nonvaccinated students under age 27 intended to receive an HPV vaccine. The HPV vaccine was developed to combat HPV infection. Both Gardasil Ò and Cervarix Ò are vaccines to prevent HPV infections in females and Gardasil is approved for use in males [26] .
A systematic review of 39 studies concerned with HPV knowledge, published before the HPV vaccine was introduced indicated that the percentage of young women who had heard of HPV ranged from 13 to 93 % [27] . While there are many studies that assess the knowledge of cervical cancer and HPV infection in college women, [10, 23, 28, 29] few have assessed this knowledge in men [12, 30] . Furthermore, little is known about the Hispanic student's knowledge and beliefs about cervical cancer and HPV infection. In our study, we observed misinformation regarding some aspects of HPV is common among college students. In particular, more than half of respondents (of both genders) were not aware a vaccine is available to protect men from HPV or that HPV can cause cancer of the penis. Consistent with this finding, we report few men (3 %) had been vaccinated for HPV. We also observed that intention to receive the HPV vaccine was not necessarily associated with holding correct information about HPV, particularly for non-Hispanic students.
A lack of knowledge regarding HPV in males for both men and women could have substantial consequences. Prior research has reported an increased risk of cervical cancer in female partners of men with HPV [31, 32] . Men with HPV report significantly more sex partners than those without HPV. In a study conducted by Ho, Bierman, Beardsley, Chang, and Burk, [33] researchers found women whose recent partners were sexually promiscuous were at increased risk for HPV. Of equal importance, men may unknowingly increase their female sex partner's risk for acquiring HPV. Men in this study reported almost 3 times the number of lifetime sexual partners as women. Since most HPV infections are asymptomatic and it is typically unknown if one is infected, a man's sexual behavior plays a substantial role in the transmission and acquisition of HPV infection [32] . The number of lifetime partners a woman's male partners have increase not only the detection of HPV in the woman, but also the risk of developing cervical cancer [34] . Hence, educating men about HPV is crucial because screening in this population is not a standard clinical practice [35] .
In addition, there are implications of our findings on HPV misinformation in designing an intervention aimed at increasing HPV vaccine rates among college students. We would expect nursing students to have greater levels of knowledge about health issues than other students. Clearly, improving HPV vaccination rates is not as straightforward as increasing students' knowledge about HPV. Moreover, in our data we observed that holding misinformation was associated with an intention to be vaccinated, regardless of the source of information. However, our finding that 60 % of students received their HPV information through a college course indicates a vehicle for transmitting HPV information. Nevertheless, given the high proportions who are misinformed about HPV indicates the need for a more innovative teaching method within this setting. Considering that, a catch-up vaccine for college students 26 and younger may be the last chance to obtain protection from cervical cancer and genital warts, developing a successful intervention at this time point is warranted.
We surveyed nursing students at a minority serving institution well situated within the US-Mexico border region and found misinformation regarding HPV knowledge and Pap testing. Similar findings have been reported among low-income, ethnic minority, and immigrant populations in the US [36] [37] [38] . However, with nursing students the implications of these findings reach beyond the students themselves. Nurses are in a unique position to educate and recommend HPV to underserved patients. Thus, educating nursing students regarding HPV and the associated cancers is paramount if want to encourage ethnic minorities to obtain the HPV vaccine. Our study had several limitations. First, as a cross-sectional study it is difficult to establish causal relationships. We addressed in part this by spending some of our focus on intention to be vaccinated so that we could get an estimate of the pathway between HPV knowledge and intention to be vaccinated. Second, because it is a self-reported survey it may over-or underestimate responses since students may answer in a manner they think more socially acceptable. We attempted to circumvent this issue by providing students with anonymous, self-administered questionnaires. Additionally, there is the potential of nonresponses for questions that the participant feels are too embarrassing or misunderstood. To the extent that this is the case limits our generalizability. However, for the vaccination status questions and HPV belief questions, relatively few respondents left the questions blank (ranging from 0.5 to 3.9 %, with a mean for these questions of 1.1 % missing data). Lastly, because our study was conducted among nursing students it may not be generalizable to other populations of students. A primary strength of our study is the inclusion of both male and female students in a largely Hispanic community. This information may offer better insights on pertinent health issues that public health nurses may consider as they develop integrated public health education and immunization initiatives aimed at reducing the burden of HPV infection among college students.
